OUR UNDERSTANDING of events in the normal and diseased optic fundus would be aided if it were possible to measure the retinal oxygen tension. The retina has a high rate of oxygen consumption. Its vessels normally change caliber in response to a change in arterial blood oxygen tension, dilating wrhen the tension falls and constricting when it rises." 2 This suggests that shifts in retinal oxygen tension are opposed by appropriate changes in blood flow. In patients with hypertension or diabetes the retinal vessels are generally less responsive to change in arterial blood oxygen.3-5 Some of the retinal changes that occur in these and other disorders, such as hemorrhages, cotton-wool exudates, and neo-vascularization, appear to be caused by retinal hypoxia or ischemia.
To facilitate the study of such phenomena we have d'evised a photographic method for estimating in man the per cent oxygen saturation of retinal venous blood, as an index of the over-all retinal oxygen tension. It is the purpose of this report to describe the method and its validation, and to present information obtained from its use in normal subjects. Cer Circulation, Volume XXVII, March 1963 wavelengths of light that has been reflected7 from or transmitted8-10 through blood. It differs in nieasuring light intensity from the density of the image produced on photographic film instead of from the current generated in a photoelectric cell.
Fundus photographs are made, with use of filters to restrict light to the desired wavelengths. In the photographic negatives, density measurements are made on the vessels overlying the optic disc. For interpreting these measurements consideration must be given to the way in which the vessels are illunminated by the camera flash. In the calculations presented below these vessels are assumed to be so thin that most of the light that returns from the vessel to the film has passed through the vessel to the und~erlying optic disc and been reflected back through the vessel again. As a corollary, it is assumed that very little light is reflected back dirsectly from the blood within the vessel. This assunmption has been tested by photographing, with the fundus camera, bloodfilled glass capillaries of 200 ,u internal diameter, with white or black semieylindrical backgrounds and wavelengths in the near vicinity of 800, 640, and 503 m,u. At each wavelength the density of the capillary image on photographic film is much greater with the white background behind it than with the black. If the intensity of light returning from the white baekground alone be taken as 100 per cent and that from the black background as zero, then at each wavelength the light from the capillary itself is more than 20 tim,es as great when the background is white than when it is black. It from the mean density value, was formed. For 18 successive pairs of vein density readings with the 29F-copper sulfate filter, the mean value of this ratio was 7 per cent + 6 (standard deviation). For the same pairs photographed with the Wratten 88A infrared filter the mean value was 12 per cent -4-7. For 30 pairs photographed with the 640-m,u interference filter the value was 8 per cent + 7, and, for the corresponding 510 filter, 7 per cent -+-8. These results reflect the greater uncertainty in reading the relatively low contrast infrared pictures. In the remainder of the trials described below the red-infrared method was used through- 
